The number concentrations and the water soluble ionic concentrations of PM2.5 have measured at Gosan site in Jeju, Korea, from March 2010 to December 2010, to clarify their characteristics. PM2.5 number concentrations vary from 22.57 to 975.65 particles/㎝ 3 with an average value of 240.41 particles/㎝ 3 , which have been recorded evidently high in spring season as compared with those in other season. And the concentrations in small size ranges are greatly higher than those in large size ranges, so the number concentration in the size range 0.25∼0.45 ㎛ has more than 94% of the total number concentration of PM2.5. The major ionic components in PM2.5 are SO4 -(3.64) is greatly higher than the value in urban area due to no large NOx emission sources in the measurement. In addition, the correlation and the factor analysis for the number and the ionic concentrations of PM2.5 are performed to identify their sources. From the Pearson correlation analysis and the factor analysis, it can be suggested that the smaller parts(<0.5 ㎛) of PM2.5 is contributed by anthropogenic sources, but the sources of the remaining larger parts of PM2.5 are not able to be specified sources in this study.
, which are mainly originated from anthropogenic sources, on the other hand, the concentrations of Cl 
Introduction 1)
Airborne particulate matter(PM) may affect human health, atmospheric visibility, precipitation patterns and the earth's radiation balance which have an important influence on the climate. Airborne PM is mainly formed by the dispersion process, such as, the breakup of solid and liquid particles, and by the condensation/reaction process which represents particle formation in atmosphere by the coming together of gases and smaller particles. Therefore, the PM is composed of heterogeneous compounds varying in composition, size distribution, number and mass concentration and surface area (Lundgren et al., 1996; Song et al., 2012) .
In general, airborne particles are classified according to aerodynamic diameter into the following size fractions: particles less than 10 ㎛ in diameter (PM10), which are known as thoracic particulate, and fine particles less than 2.5 ㎛ in diameter(PM2.5), which are more likely to penetrate deep into the alveolar. PM10 and PM2.5 are usually selected as the monitoring parameters for evaluations of air quality (Heiu and Song et al., 2012) . The air quality managements for ambient PM, in Korea, so far have been based on only PM10 mass concentration, which has been established as air quality standard, in spite of, the effects on human health of PM2.5 are much more than PM10. Recently, it is positively considered to establish air quality standard including PM2.5 (Jung and Han, 2008; Lee et al., 2011) .
The size distribution, concentration and chemical composition of ambient PM are important factors in assessing their effects and in managing them.
Recently, the interests in the health effects of fine particles have been increased. Several researchers have reported that the health effects of ambient PM are larger for smaller particles (Bigi and Ghermandi, 2011; Buzorius et al., 1999; Stanier et al., 2004) . The number concentration of fine particles is usually very high, but its mass concentration is relatively low. It has been also shown that the health effects of ambient PM may be more sensitive to the number concentration than to the mass concentration (Yan et al., 2004) .
Recently, a large number of observational studies on ambient PM2.5 concentration and its chemical composition have been performed. A lot of studies on the characteristics of PM2.5 mass concentrations and its chemical composition have been performed. Also, the relationships of the number and/or mass concentrations and the chemical compositions of PM2.5 have been investigated (Jung and Han, 2008; Lee et al., 2011 Lee et al., , 2013 Watanabe et al., 2006) .
Observational studies on the characteristics of PM2.5 mass concentration and its water soluble ionic constituents and the backward trajectories analysis of PM2.5 have been performed in Chuncheon, Korea (Jung and Han, 2008 
Materials and Methods

Measurement site
The measurement site, Gosan(33˚17'N, 126˚10'E), is located at the western tip of Jeju Island. The site, shown in Fig. 1 , is one of the background sites in Korean Peninsula. Jeju Island is a volcanic island with peak elevation of ∼2000 m and is a major resort area with no large industrial sources. The island is located in the East China Sea, ∼100 km south of the Korea mainland, ∼250 km west of Kyushu, Japan, ∼500 km east-northeast of Shanghai, China. The site is about 70 m above sea and adjacent to the seashore.
Instruments and measurements
An aerodynamic particle sizer spectrometer(APS, ) and 3 anions(SO4 processes, especially, for larger particles (Hieu and Lee, 2010) .
It is known that the aerosol size distribution are important factors in assessing the effects on atmospheric visibility, irradiation balance, weather and human health (Bigi and Ghermandi, 2011) . In general, the size distribution of aerosol number concentrations are were estimated using the following equations :
nss-SO4 2-= SO4 2--(SO4 (Lee et al., 2011) . And the concentration ratio of SO4 2-/NO3 -is shown 3.64 in this study, whereas the value in urban area has been reported 1.62 (Jung and Han, 2008) . It is suggested that the SO4 2-/NO3 -ratio is greatly high due to no large NOx emission sources in the measurement site in this study (Lee et al., 2011) . Factor analysis for the size-separated number concentrations of PM2.5 has been carried out, as seen in Table 3 , to classify the sources of PM2.5 with size.
Factor analysis with Varimax normalized rotation for the size-separated PM2.5 number concentrations yields 3 factors, constituting more than 98% of total variance.
First factor with maximum variance (54.97%) shows higher factor loadings for NC0.58-0.65 ∼ NC2.0-2.5, and moderate factor loadings for NC0.45-0.50 ∼ NC0.50-0.58.
Factor 2 has high factor loadings of NC0.25-0.28 ∼ NC0.40-0.45 and moderate factor loadings of NC0.45-0.50 ∼ NC0.50-0.58 which accounts for 36.85% of total variance, but factor 3 is associated with very low factor loadings for overall size range which accounts for 6.71% of total variance. It can be suggested from these results that the sources of PM2.5 are evidently classified into two group based on particle size 0.5 ㎛.
Also, factor analysis for the water soluble ionic concentrations has been carried out to identify the sources of ionic components in PM2.5, then the result is shown in Lee et al.(2011) from previous research performed at same site with this study (Jung and Han, 2008; Lee et al., 2011) .
From the results of the correlation and factor analysis for the number and ionic concentrations of PM2.5, it can be found that the smaller parts(<0.5 ㎛) of PM2.5 is contributed by anthropogenic sources, but the sources of the remaining parts of PM2.5 are not able to be specified in this study. Table 4 . Varimax normalized rotated factor loadings of the water soluble ionic concentrations in PM2.5
Conclusions
The number concentrations and the ionic concent- Consequently, it can be found that the smaller parts (<0.5 ㎛) of PM2.5 is contributed by anthropogenic sources, but the sources of the remaining parts of PM2.5 are not able to be specified in this study.
